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(57) Abstract: A reactor combustion control method using a high temperature air combustion technology capable of reducing a 
temperature difference in a reactor without producing cracking and caulking in reaction tubes and the reactor controlled by using the 
method, the reactor wherein second burners (8) are disposed in a space formed between two or more reaction tubes (7) adjacent to 
each other so as to inject fuel in the extending direction of the reaction tubes (7), and partial combustion air feeding devices (10) and 
(1 1) for the second burners discharging exhaust gas in a combustion chamber (2) to the outside of the reactor through a permeable 
heat reservoir and feeding combustion air heated to a high temperature by the latent heat of the heat reservoir to the second burners 
(8) are installed; the method comprising the steps of raising the temperature in the reactor by the combustion of only the first burners 
(3a) to (6a) until the inside of a reactor body (1 ) is brought into a high temperature air combustion state, starting the combustion of the 
second burners (8) after the inside of the reactor body (1) is brought into the high temperature air combustion state, and decreasing 
the amount of combustion of the plurality of first burners (3a) to (6a) according an increase in combustion amount of the second 
burners (8), whereby a necessary combustion state can be provided. 

(57)£&: &.&&<DmH*>*-*y>f£n£.Zi*z>z£te<* sss^rtcossji £*<f*E££ 



BEST AVAILABLE COPY 



\v^03/087667 Al IBllilMBlillin^lllllllllinEl 



f !OHRI,Takaaki) [JP/JP]; T 230-8601 & JU & 

eafcia&**5££ttl* Kanagawa (JP). fill 
4i:OSraOKA,Toshiaki) [JP/JP]; T 230-8601 #3UH 

* lassm aiEai**^Ti 1 2t i % * 

ftfflftiaia*S#ttrt Kanagawa (JP). i8 S 
fQ (HOZUMI,Yoshikazu) [JP/JP]; T 230-8601 

ins «3tm assai**-Ti 1 2« 1 # 

^ttra(tX&a**3£#1±l*l Kanagawa (JP). &® 
ft iSHIOZAKI.Tetsu) [JP/JP]; f 230-8601 tt&Jll!R 
SIBSS**=TI 1211^^ 
Ba<fcl3&**5t = ai*9 KanagawaJJP). fiSJU © 
BH (HASEGAWA,Toshiaki) [JP/JP]; T 230-8666 ^ 
JI|^"«l^lTr tSmBK¥2TB 1§53f B* 
7T -^.^xm»SCisart Kanagawa (JP). #ffl W 
j[MOCHIDA,Susumu) [JP/JP]; T 230-8666 #£JH SI $i 
SrPffiSERf 2TS 1§53f 0*7r-*^ 
Ilgfcia^art Kanagawa (JP). 



(74) ttSA: HJit APVBS(NISHIURA,Tsuguhani);T 
105-0001 IS«lie«>'R1TI2f20§«/ 
P1 1 9 M T tf JU 6 Si a5i1#fF$85f3r Tokyo (JP). 



(81) SSS (@Pi>: AU, CA, CN, ID, KR, RU, US. 



(84) |§£@ (&&)'. 3 - P -V / (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



WO 03/087667 ^ ^T/JP03/04027 

m ffl • 

^^©^wp^&tfso^ 

#H¥l 1-17 9 19 l^&$g (#I¥9- 3 5 7 2 6 3^r) \Z\t, m$k<D 
2001-152166 ll-3436 24f) \Z\t. 

m,mm&m£te, s o ox:u±<Dm^x^mv. R^mmxmm 

mzMMm&m.*wi%&^ vfr%^<Dmmm&m.*\zmM*K%&/vxmm& 
fro&mx&z, z\<D&mxu. «««*fflfc"r* Kfommamm 

«U0fifit^5. *©fc«>«#©KjSfflH©£ra©i&££* £tt5©£lffl 



- 1 - 



WO 03/087667 £ ^T/JP03/04027 

§ £ <fc fcl & 5 . 

mm&m.mffi&ffi*M%'tz>E.fo&fc* nmzmm\z^xm^nftmm^ 

mft<Dmm,xx*mm&*G?%wm^m*mvx')pMzmmv. mm^m^m 
mxmuiztamvrcmmm^m.^mm^\H\zm^'r^m^mmmMm^m^m 

m mx\mmt^mt(Dm) \zmm&t£\tt&mm*itvxi&ymft>nx 

nzn&o mmm&m*. -^wtf^oii-es o ovsuKommzmmz 
n ^ o ^ x rt-j-£& i rt-Tmmmm®ft&m.i&ife&mtf)mfr&t>2nx 1 

ttixn m^mm^i 1-22333 5^w#ii2o 00-391 
3 8^mm\zm^nx^^mm<Dmmmm^wm^-^^^^^^^ 



- 2 - 



WO 03/087667 ^ ^T/JP03/04027 

ffl¥ 5-256423 ^£r#^4f P8¥ 6-11121 -^^(C^^nT^^c £ 
fc$r^^^ :/©-ws> #1^1-2 2 2 1 0 2^1l:i$ni^5. 

^Bjoi; 5 \z, &fk<DRj&mv>M&ftG>to&fc 1 £U:©jg 2 n-ir&mtrtuii 

^^D$i±-5o *fc«j»^rt©«*j«»*«i*i«fc3i^fc«fctt* mm© 
jii/t-^6©t»39»m«»i*ifc«««**ca*i6. *j:-c*»w©*»*ii 

-^©M^»©^iat-#^Tm^©^i>'^^®^**^ $ ' &T ^ ?5: ^ 



- 3 - 



WO 03/087667 . ^ ^I7JP03/04027 

y £ ^ 3= 2 -fr § K £ IZ. % < & 2> © £ it *C # § o 

0:2 0-0:1 0 0©«ll:»5ut^l/^ 8 0 : 2 0OlIi^li 
, mi A*--^-i:m2A--^©@B«^Rrti^*5fflTil>«?^Hbfe^T* J b> 
««©*J»*«**<t**Jl4:*«T?**. 8 0 : 2 0-5 0 : 5 O0«^T 

%>e*©f6W:*S*>©©» 
*fc*»©JB 1 A"^©»*^ 1 «-t©« 2 A*-^-©MS £ 
5 0:5 0-0 : 1 0 0 ©ISB^T^ «»CDJE*«©*n^n©n»^lSl 

©n^^©^M^^©^--^**> , J^<^ ;::i: ^^ T ^ ^*> NO 
tcmz, mmmzmmm&&o 1 o o\zvxmmmm^e%\zr^<o^m^<o 



- 4 - 



WO 03/087667 ^ ^T/JP03/04027 

*56W©JE^f4» ^©H 1 n-tffi«ttffl»^«»iti: 1 £Ui©fg 

««t[rto»»^ lO-toWMfcM 

jtr* ©««ffsbv>. c © «fc e> fc-r « t * 1 /t-:Mc*rr 1 

»«*r»«iaft**^T^* t>©ftfflvi*©39«»* scfcifi 1 /x-^t« 1 a* 

« 2 2 /t-^««jw«»a««Mft«t 
t 1 *a*m&*mmw**-'t-*mixir* ^ n ©<fc 5 t-r * t. 



- 5 - 



WO 03/087667 £ ^T/JP03/04027 

UD^<^^- m&©S& 1 A-** 1 *&±©* 2 A* 

-^©tefinais mife©sfi 1 1 1 2 /t-*-©***!* 

a&SdfctfT?**. !l©J:5fc-r*t. «cfcD fe^S 
©jR#Bf©**«/tB*©* 1 /t-^-©*T?«fk©R*«ftln«S^fc^*©** 

*0Lh©» 2 /t-^fcjBflUMafcft*"*"*** teB«anTV»*»*. IB 2 A 
0®©fHHi.fc»9! 

0 1 **»twwaoK«rfci»i/fci 1 ©*«©»*©*■****>* 



- 6 - 



WO 03/087667 ^ ^T/JP03/04027 

0 6 te. £§2 A-toaiP^^M©^^^^^' 6 ' 0 ^^ 54 



- 7 - 



WO 03/087667 ^T/JP03/04027 

-T£#J^ 1 e Bit* 1 f <h£ii;^T^-g>o 

l/t-^-3 a~6aL iin-tffllifflM^Mif 3 b~6 b t*^ 

**sbsn-c***nw*. * i ^—rmmmmm^mm^mm s b~ e b 
^ffl*i*ffl«»fflft«ift««3 b-e bra, *»*2rt 

3 3 5^Rtf»i2 0 0 0-3 9 1 3 84MMfKIMICi***lTV»*0 , P 

**ffl£«©Jri*MMtt* ^in-7-ffl«ffl^»^t3 b~e bw 



- 8 - 



WO 03/087667 ^T/JP03/04027 

iczi©^ b«fi#©Wfc», Mwaffl«*«w* Mc*oao«ua*si 
r«*bfc*-wiwi**bTv»*. -rftto-6**«a©^ 4#© 

MM*****/*-* 3 *«C4 *«fc©R*« 7 ©^©JtW^ Kft* 7 ©Witt 

5 roc e mmoRBm 7 ©»©R»iifi!>fr«fcR«« 7 oturtciftoT 
7 ©«tow*icrt*r> t*»**i*t & «fc 5 4 #©sf§ 2 /t-* s are-nwi 

Mia ©StfiC^tlit^ntV^. 

M«5HKft(KIM* 1 ORtf 1 liWEianw*. £©2#0»2/t-:>-/B 
, j^^2rt©#^X^Sm'l4&W-r^#^^ii^^^^^^ L '^ *** 



- 9 - 



WO 03/087667 ^T/JP03/04027 

5 0X5M»fct6. ^tT^ttt, ff*Ktt3 0Xm *Dff*U<tt5 

bx*>, 2 !*©£** 7 ^iae^nsmm^©M^^/J^ <~?zz- 

©r«1> J^#^M^5gm}-^2A*-^-8^^$'frT i bJ:^o JMfrWfcfc* 
tttt©I 1 A — °jr 3 a ~ 6 a * TJMtf* 1 rt©S«*±#S«* ^ 

^S©*fiQfc#oTlS&©S& 1 A — "3" 3 a~ 6 a ©«tt**»4>3* T«fc 
&nfei 1 A'-t 3 a - 6 a ©lii 2 A-t 8 



- 10 - 



WO 03/087667 ^ ^T/JP03/04027 

««*#«fc«)fctt, It©HA-t3 a~6 a©IittI2A-t8©i 
tt*fc©*M*»fc*» 50:50-0:10 0 ©«8Hfc"r*©tf«8PSbV>. £fc 
#«#*+©**«*©W«tt* 3. 5~6%©«BHfcfc*J:3fc«ft£*M8 

j&sn^s&cs&Jfe**©***?*^- 

a~ 6 a ©ftftS&g 2 8 <DfUtt&©IHIft««« 0%-100%S^ 

ft$*fct€rc#jR^W7©*n^n©n«^©«s»5E^* l * , ©*S5fi^ 

iMIII^ofctl^^Ta, a~6 aO«tt*0Xfc^ 

TjtaJ>2tt, *2/t— ^8©«8«!l** 1 0 0XlCiei*oT«llP***t. «Sffl 

Ktffc»-& (A) «3fiT*»l©SWft©*t8©J:5lc»2A-^*^**l© 
±ft lbfcRtffcW (B) ©f»2/t-*©«fl«*fc#*#X + © 

NOx©»lfl*©««t«ISl'fci***1"H ,e **' 

■MIC. **fflft*8««0ilfc«:ofc«lc*V>T», iin-t3a-6aOii 
m2;t-^-©^B^Hlf©$0^^*^t)e>T, NOx^fiitfSut 

Itf 2 A-t 8 Olil t Oiii^* 0 : 1 0 Ofcbfct^fc, mmm2\z 



- 11 - 



WO 03/087667 ^ ^T/JP03/04027 

tI2A'-t80«itO»mS4O : 6 OlCtfct^t, Ktt&2|*<D 
»*ftJWB***»^ M»*iltt*3<fc*- U*^6H4fc*«n* 

no x o*anm tco ©Jttanrafi *#*r « »* b 3 ~ 

6 a oftlttftB 2 ;x-^-©«jft* J: 0 *>*^ < T b ^ 21 fc 

6 ©*T 7 *©R*«P 7 Sin* bfc £ # © 7 1 b. bfc£ * 

fc, 7*©EJ5&ff7---©gft&Ma*l £t>**<fr*«k5fc* 

^ (IlA'-t) 375M6 t 8 *©*2/t-^8---fttf 9 4* 

8 0:2 OiCbTVi^o 
■£fc*fc8 0 : 2 0©i»«^fi, *l^-t8a-8atI2^-t80 

<tan?£3o £fc80:20~50: 5 OWlii^feggOitt*^^©© 

mWKDmi n-^-3 a~6 aS.^m2A-^-8©iBM«a^#^-e>^ ; &^ * 
3 fc. «*0*17t-^3a~6a**M latc@£b 
, M©^2A-t8S±I <'JP5£#) lbfcH5£*r*©*«»*b^. £©£5 
tt5t< SglA*-?- 3 a~6 a^t5liffl^MlA'-t3 a~6 a 
* £ 2 8 (Dj&miZi&iK m 2 /t ^~ 8 ©ifiltfc&g 



- 12 - 



WO 03/087667 ^ ^T/JP03/04027 

? *«r©r** 7 (Duamzmnz zlzklxq* m2 *-«-#©««£«« 

2 A — j- & S3 © b T *> ck V i . 

-So 

7*©jRjfe«7-»©P*t-*2*K±©JE««©Mfc»**^*SM fc K«* 
7 *t»tf*2r fflfcfilfro T*»**»T & <k O IC, 4 #©fg 2 8 ^Jg^ 1 

a©Hje«*»cH3£*n, 4*©$2/\'-t9^±ii bostitcstsn 
i-mmmm^m.mmmmi o^i i**E«snTv>*. c©2#©*2/x-:j- 

&m,mte* w> 2 — 8 roc 9 e> «sm«E*K:*r-r § 



- 13 - 



WO 03/087667 ^) ^T/JP03/04027 

©3 0%*ilCt5©*WtU^. 

©*re«, ±11 b«fc©»4*o»2^-t9 *Biw*A-c, msom 

6 2 2 /t-7-fflf iffl^^^S 1 Ofttf 1 l©H**#*bT*«. 
Bl lCD**©»«fc*^Ttt, 2 #0l»i^n- 1 3 Rtf 4 

7 {D»<0fr«i:R«t7 fc»9Ti»SW*tSJ:5fcEl^ 2#©5g«Mi 

5 RtK 6 7 ©*©K#«©)H« fcKfc* 7 fc»oTW»* 

^©^J-e«, WlCDiil bit©^4^2A-t9S:EftTV^^ 

#K§bTfc£o 0 1 2 (MOliC^Ttt, 2 3 

2 *©MW«l«»/t-^ 5^6 ftS«* 7 ©»©R#«©**fcfi»W 7 

TfB©^«> H8 75SH1 2fcwbfc*Mi©»lifc-3V>T, Mftfta**'* 
3 72>M 6 £Jg 2 A'-* 8X5*9 ©«*«^M*.fc»*©*RJ&* 7 ®** 

**fc«eii!^*©*fc*w-r *>©*?**• 



- 14 - 



WO 03/087667 



# 

mi 



7JP03/04027 





ms 


m$ 


S10 


@11 


g!12 


ran* 






100%:0% 


0.83 


0.83 


0.83 


0.98 


1.00 


80%: 20% 


1.09 


0.90 


0.92 


1.03 


1.05 


50%: 50% 


0.90 


0.84 


0.92 


0.93 


0.93 


20%: 80% 


0.87 


0.80 


0.93 


0.92 


0.93 



A— :H :^2A-t (8, 9) J OlilJ^SilT^S. JtfB^ 

H8, HI IRtJCHI 2©Sfe*fi©^IBKl*ViT, liH^8 0:20}I 

m& r i o o % : o % j ©3W»***n*n 1 t-rnu. mmm&* s o : 2 0 
vfc&^x^-rnnnmtomWiiz&^Th, mmm^so : 201:1- 

■5©j&W*L^o 

HI 3 75MH1 5&, 3gJCfl&©^JS©7^Sit-^^^^^^^-^" 375 
S5ti2/t-t (8, 9) ©&@H#©^&£0!l£^bTV>5 o Cine>©^Jfi 
©»*fc*Vvr'b, ±IEC^bfc<k5^, ttjRM««8 0 : 2 0l:rr££Mi 

% J; 5 V X *> <fc © te^jffeT & £ <» 



- 15 - 



WO 03/087667 Q ^T/JP03/04027 



- 16 - 



WO 03/087667 



# 



7JP03/04027 



mmmm^omm^^mm.^^^mm^^mi'xmmzmitiVR^ 
mmmm^m<ommxMmzmmvtcmmm^m,^mnmm^.[H\z^-r^m^. 

mmmM^mmu^m.mmvtm\z^^x\tmmmwc<Dm 1 n—r^ttm 

mmffiMMsmMQmmmwmiztsL^ tcmz. mm i £Ukz>ssi 2 a-^-o^ 

mms^ 80:20-0: i o o ommzh* z. t^mt-r^m^m 2 kub 



- 17 - 



WO 03/087667 ^ ^^/JP03/04027 

5 . mamma* 1 A-td«tWi i 2 n-toiiit© 

MMM**** 5 0:5 0-0:10 0 <Z>ttB£&« ut^#ftt§i*«4 fc 

tam©^^©^^!^^ 
mm^z^xmrn^mmr^mwcami^'—r^ 

mmmm^mmu^mm^miz^r^\z. mm 1 eui©m 2 ;t-^-©« 

£#©itu-f2M§&©!& 1 tSSIB 1 SU:©ff§ 2 /t-to«liii:Oi 



- 18 - 



WO 03/087667 £ ^T/JP03/04027 

9 . mmm&<»$& 1 /t-*-©**«fciHB 1 bu©* 2 ^towttto 

flMfiff*** 8 0 : 2 0-0 : 1 0 0 ©|fiHfc*SC:fc*tt«fcT*»#*8 { ~ 

1 1 . «MB*ft©£ 1 /t-^-©««UI t hSIB 1 £Ui©S& 2 /t-^OttttS £ 
(DrnffiM-Stf* 50:50 — 0:10 0 ©igfflfc&£ Z\ £&«r«2:t"£t*:&^ 1 

jtfc&nw* ui^tiit^itS l l £»*©£**©*»•!»#*. 
f&f2^##©^©^l^£-;^ 

«**«i^lftIfclft*oT*»ft*»*r*«fc'5fc, Mf2-;ft©MIHS©Mi3m$i:©K 



- 19 - 



WO 03/087667 ^ ^^/JP03/04027 

fcMBia±Oji2/t-^©«MfcO«»tl*^ 50:50-0:100© 

tgffl & § £ £ T 5 

14. tfflB**:ff;* *©«*•*© 3. 5~6%©f5BKft3<k 

ibis 2 ;x r ^3&t«iB— fcHje^nrvi* 

1 3 fcffifcCJRJfc* 3 . 

^^tSil^ftTV^t^l 5 KUBtt©]^* 5 . 

1 7 . Iff |BB 1 /t-^fctMB* 1 /t-^«**fl«»a««»ft«tOTft*. 

t i ^©i^i«iiiA'-t«^nti^iti 1 3 kb*©^* 3 

o 

MI3^ic©^^©P^t-^2^±©MfB^W©P B 1ic^$ns^F B 1icM 

- 20 - 



J 



WO 03/087667 £ ^7JP03/04027 

*&±<Dm2 a— ^-t, 

«w«*oJil/t-^it»Bi*a±o)i2/t-^ott«PI«i, tt 
IB1i^©^ 1 /t-* £ W 1 *K±©» 2 /<(-:}-©JBMtte& &£»e>fc 

1 9 . ttCHftoff 1 /t-*#tt»-#©*«©—#fcH«*u ttB 1 * 

2 o . we— #©«*fc*n-eniHB i *j^Ji©^ 2 n-t^@t$nt* 

tiX\t*Z>$&$OM 1 8 fcfBfc©^** 3 . 

2 1. ttB**©JBlA-^fcWBl*K±©*2/t-^©*««^8 0 

: 2 OT&£9t3£^l 8 IC|B^©SIS*p« 

22. i s*-h©Mies& 2 r<-*mm*mto&&*&**m#* mtmm<DK 

**©*«* 61MB 1 *£U:©* 2 ;t-^-fcttB«M*fflfflft*#»r* J: 5 ICE 

ibs 2 a-^ 6«tt*n*«»©*fc*rr*»*»ffl«i© 3 o %*mx& 

%>m 1 8 &c!B*5©SJ&*Po 

23. tt««*©R*«»4, mmr^>m<D^mt<om.m^mh<f3i^^o 



- 21 - 



WO 03/087667 ^T/JP03/04027 

o 



- 22 - 




20 40 60 80 100 



1/8 



WO 03/087667 A ^7JP03/04027 





2/8 




3/8 




7JP03/04027 



5/8 




6/8 




3 4 

7/8 



international: 



[REPORT 



International appU 
PCT/JI 



riNo. 
/04027 



A. CLASSIFICATION OF SUBJECT MATlbK 
Int. CI 7 F23C5/08, F23L15/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



MEimum documentation searched (class.bcation system t^Jby a^^o^^, 



Int 



^ T23CV08 , 7231,15/02, F27B9/06, C10G9/20 



| Efcct.o.ilsd.a base copied d.-g a* M lenalio^l spud. (5S ot a*. 1^ an, whs* pnai^ie, i 



i terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2001-152166 A (CHIYODA CORtf.), 

05 June, 2001 (05.06.01), 
(Family: none) 

JP 11-179191 A (CHIYODA CORP.), 

06 July, 1999 (06.07.99), 
(Family: none) 

JP 7-238288 A (Babcock-Hitachi Kabushiki Kaisha) , 
12 September, 1995 (12.09.95), 
(Family: none) 

US 5443040 Al (CHIYODA CORP.), 

22 August, 1995 (22.08.95), 

& JP 7-234018 A & EP 661497 A 

& DE 69419709 C & KR 214176 B 



Relevant to claim No. 



1-24 



1-24 



1-24 



1-24 



(3 



Further documents are listed in the continuation of Box C. □ See patent family annex. 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 
"E* eariier document but published on or after the international filing 

"L n document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

u <y document referring to an oral disclosure, use, exhibition or otner 

means . * 

document published prior to the international filing date but later 

than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
undeistand the principle or theory underlying the invention 
"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
«Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a peison skilled in the art 
document member of the same patent family 



Date of the actual completion of the international searcn 
30 June, 2003 (30.06:03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 
Form PCI71SA/210 (second sheet) (July 1998) 



Date of mailing of the international search report 
15 July, 2003 (15.07.03) 



Authorized officer 



Telephone No. 



INTERNATIONAL S^fctH REPORT International ai^hon ino. 1 

PCT/JP03/04027 


| C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT j 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages j 


Relevant to claim No. 

1-24 1 


A 


WO 98/38459 Al (KATO, Hajime), J 
03 September, 1998 (03.09.98), 
& AU 5880698 A 





Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



3/0 4 0 2 7 



Int. CI.' 
F23 C5/08, F23L 15/0 2 



ft. ^jrffofc^l . — . -_- 

M*tJofc**R»» (H(Sg#£F#fI (IPC) ) 



23C 5/08, F23L 15/02, F27B 9/06, C10G 9/20 



F 



B*w*mmms** 1 9 2 6 - 1 9 9 

Bffl&RIUiMI^ 1971-200 3^ 

H*SS*3Sffi*r»&* 1994-200 3j 

H*SHffl8f«S®^«l 1 9 9 6-20 03# 



A 
A 
A 
A 



JP 2001-152166 A (f^BflfllWIS^t) 

2001. 06. 05 (77 5 5-4^) _ 

9 1 9 1 A (WBfcT*"***^ 

o 6 (7 7^ y— ftU 



JP 11-17 
1 9 9 9. 0 7. 




JP 7— 238288 
19 9 5. 0 9. 1 2 (77 5y-*U 
US 5443040 Al 



(CHIYODA CORPORATION) 



1 9 9 5. 
& EP 
& KR 



0 8.2 2 & J P 
661497 A & 
2 14 17 6 B 



7-234018 A 
DE 69419709 



1-2 4 
1-2 4 
1-2 4 
1-2 4 



3 0. 0 6. 0 3 



B*ffl#fFJT (I SA/J P) 
^GE#^- 100-8915 



«g§## 03-3581-1101 F*3lfc 3335 
»5PCT/ISA/2 10 «S2^-S?) (1 9 9 8^7^) 



mhrmmw** b j 5.07 . 03 



3/0 4 0 2 7 



c 



WO 9 8/3 84 5 9 Al (KATO, Ha j ime) 
1998.09-03 & AU 5880698 A 



1-24 



fSPCT/ISA/210 (|&2^-i*Z>iis§#) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are. accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□hlines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: ; ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



